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(54) Title: NEW TRIPLEX FORMING OLIGONUCLEOTIDES AND THEIR USE IN ANTI-HBV 

(54) ®®ELMMfcmmmt%&ftzmm*tom 

(57) Abstract 

New triplex forming oligonucleotides (TFO) are disclosed, which can form triplex DNA with two homopoly 
purine/homopoly pyrimidine fragments similar to TFO. TFO that can bind DR region of HBV and promotor region of pre-S gene 
are designed by this way. The otigononucleotides can also be monophosphorylated and chemically modified by other method at 
its 3' terminal to enhance its stability. The cell tests demonstrate that TFO can be useful for inhibition HBV and used as drugs for 
treating hepatitis B. (DNA)??:RNA hybrid triplex can also be formed by incorporating negative deoxynucieotide strand of the 
same region which act on target sequence of RNA with TFO in order to inhibit HBV more effectively. 
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(57) *8H 

£#?J##S*Ufe DNA. Jf] J:i£&#i£it7MJ-5 HBV & DR M&t S 

*Btt£#f-K*MM-tt TFOo y®k^M£%%L4£&%rikik%®%U 

M^M* TFO ^£$^##1 HBV L^ffi 1 * 
RNA.t#&#?'J$$ (DNA) 2 : RNA *^=«*^, ftflffl HBV JLt 
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mm 

80 jft&&ftfcft#*1W##**##*J*tt DNA W&#it 

*, &+--&$t^ S^^M^^^M "fcft&tl DNA 
DNA, M:£K#ft£-&«M^JNi, ffiJLE4|JtDNAi£#^T^@* 
^$$&(Lyamichev VI, Mirkin SM, et al., J Biomol Struct Dyn, 1986, 3: 667-9. 
Larsen A, Weintraub H, et al., Cell, 1982, 29: 609-22. Htun H, Dahlberg JE. 
Science, 1989, 243: 1571-76.). ftfttiftDKA 

mti$t£%&&KM$&®%M>m/%M^^®&& dna^^'J, u 

Hoogsteen^^^ Hoogsteen^ DNA + ft f *HI*£^#*I£#J = 
DNA DNA &&E%M DNA &R|#*J E*### 

^^(Triplex Forming Oligonucleotide, TFO),S*#lDNA M&fSUU® 
DNA g^./fl * EDTA-Fe 2+ lft TFO 

HE, Dervan PB., Science, 1987, 238: 645-50.). Sjfcai3i=**DNA^J*. 
^l^DNA^M^tl*®*^ epMil^^S^ 1 ^ (Antigene Strategy). 

ft *l * & . SUi-5#£ttjR$t DNA # ?>J DNA j£ £ 
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^ mRNA #H. Sib, <EDNA*-T-l!B.*f*H^*.*l*#**lS^ftX** 

#jft = **DNA, MJLM. #**Ht*±. *tt#|MNDNA**i*RNA 
ftftlL 1988 # Cooney #iIE££A c-myc 41 @ ft 
^^f5T#fiJc-myc^#f:(Cooney,M., Science,1988,241:450-9). £4*2. 
ft^#fl/flTFO#ti4fcBifei^&E£/8. ifWl-f^J, «-^^'J# 
Jtffi TFO#ttifc***fMfcBtt*fc(US.555.6956, 1996,9,17). &£gf>gl£ 

?<J. ft^TTO^«ftft*<llllDNA^J*WSii*DNA<k^tt^-tt^ 

fcDNAJMttfcDNA &fflft#7-^£ifctt€£> #*£P*&J?]. Home 
^PDervanf iiit7-#^#^,^S!i^DNA, gpMM^f ^?'Jft«M 
DNAttPI^MtJ:, TFO^-^^^^+^-^ p I^^I£^j-, i?5TFO^^- 
$&JM&& + ft j5 — "MtftXj" (Home, DA., Dervan, P.B., J. Am.Chem. 
Soc, 1990,112,2435-37.). *HfH ^ DNA #J#tt*&&fcfc. MAtfilf 

Pitt. Bib. ^«*WTF0**^f-#|i«##*Btt*4i*****WP»l 

ft. &^A^£7 TFO^ft##^*#^TFO^a^'li^#^J#ffi, 
#&tMfr( Tu,etal., J.Biol.Chem.,1995,270:28402-7), 3'&-^&&&(CtaeiiJF.M. 
et al., Nucleic Acids Res.,1991, 19:3435-41; Postel,E.H. et al., Proc. Natl. Acad. 
Sci. USA, 1991, 88:8827-31; McShan,W.M. et al., J. Biol. Chem., 1992, 267:5712- 
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21), 3'&jJ&® H(Ing,N.H. et al., Nucleic Acids Res., 1993, 21:2789-96.)#. 1$ 
^ttflNfr *T tt$kft TFO ft&&ti&##H1^ . TFO &}&M&%L#:%. 
TFO W£ttftft±f^glt. 

(Hepatocellular Carcinoma, HCQt^t. * 80% ft HBV ^HBV'g. 

M*ttA#AHCX:tt#^AI!kttS^JI*»lOOft. a@ftz,auif***fi- 

8-10%ttA#(£f 1 Un )^L^^(^#)*W#i^(Hepatitis 
B (virus) Surface Antigen, HBsAg)6*J PB fyk4i . & HBV Jt&SI&ft L$lMlk5& 
tt^WHCCft#*tt^±*<lifc|5|*i:-. feft» I'JBlMlt, «J:$& 

DNA £#ft-"'MMr*AttfWf X#. 

ff**«HW*3fcAZ*aff**#«l*3l. t&te-lt^M^ HBV ^ 
DRMAHBV adriIEM^tS*@Jg^^E^^-»^^^m , f^m 

^WSW^Ii^. tiEMDNA^J^^I 3SA HBV^S^^'J, 
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HBV ft DR HBVadr iE^ftt S gS^^EJAtt-ftlBifctt:!* 

(#JG.BI1*>IB2) 
Bl 5' AAG GAG GAG GAT GGA GG 3' 17nt 
B2 5' AAG GAG GAG GAC GGA GG 3' 17nt 
B3 5' AAG GAG GAG GAA GGA GG 3' 17nt 
B4 5 ' AAG GAG GAG GAG GGA GG 3 ' 1 7nt 
B5 5' AAG GAG GAG GA 3' lint 
Bl 1 5' AGA GGA GGG GG 3' 1 lnt 
B12 5' AGA GGA GGG GGA AGA GGA GGG 3' 21nt 
B13 5' AGA GGA GGG GGG GGA GGA GGG 3' 21nt 
B14 5' AGA GGA GGG GGC CGA GGA GGG 3' 21nt 
B15 5' AGA GGA GGG GGT TGA GGA GGG 3' 2 lnt 
B1(3'P) 5' AAG GAG GAG GAT GGA GGp 3' 17nt 
B2(3'P) 5' AAG GAG GAG GAC GGA GGp 3' 1 7nt 
B3(3'P) 5' AAG GAG GAG GAA GGA GGp 3' 17nt 
B4(3'P) 5 ' AAG GAG GAG GAG GGA GGp 3 ' 1 7nt 
B5(3'P) 5' AAG GAG GAG GAp 3' 1 lnt 
B11(3'P) 5' AGA GGA GGG GGp 3' lint 
B12(3'P) 5' AGA GGA GGG GGA AGA GGA GGGp 3' 21nt 
B13(3'P) 5' AGA GGA GGG GGG GGA GGA GGGp 3' 21nt 
B14(3'P) 5' AGA GGA GGG GGC CGA GGA GGGp 3' 21nt 
B15(3'P) 5' AGA GGA GGG GGT TGA GGA GGGp 3' 21nt 

HBV ftDR£Ilf SI0^^ 

£ ft ilMtWI^/WW^'J^ ft ft » * £ $ ft ft 

JK f # ft (Band mobility shift assays) ft t & iJ & 7 
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DNA$$ft&###&. TFOB1-B5 #£-5 HBV M S g S ft 
Sttt***^/****^^*^- TTC)B1-B4a-FB5, B4tt#/flft 

a.TFOB11312itB15#fife^ HBV ft DR ft fSIMBattt^***/ 
^Wft^? 1 ]^. & + TFOB15JfPB12S-f Bll, B15ft#$ft5I. B5 
*Bllfrfl**HBVadriftttt S*0# DR fc* -ft^ft**/ 
ifcJMf'fcflfll&'fr. TFOBl-B4 5Sf" B5&W TFOB1-B4 HBV ft t 

ft TFOB6, fcft 3' tffc B5 # 7 8 + T, 
*ft**tfalft-£. •fe£fe#*JSl&'d*«H&*-FB5, HfciEETfc- 
H#, TFOB15faB12&-f Bll.M TFOB15 fa B12 HBV ft 

DR 

^^J*-i(t*r6*|H«ft DNA MIL, g^Sft TFO 

Hoogsteen & Hoogsteen i) -5 DNA R# ft . $ ft $T ft H # 

ft#jft£tt#ftJ| HBV ft DR HBV adrE3»# S * EI ft 

ftJi^JRf^ftft^^^^N- 111^*1 DNA ^^I^'M^J 

«ft^A***ftft^*l*#DNA^«ft^ttA^--tt#AA#Sl7* 

* i^as**^*****^ hbv &H*&&ft# m Jrftftsiittft 

M^tlM^^^^W^^- H^(pi.2n) *#i.2flHfc 

£ft HBV(adr 3ESL)*H*ft. &&£-fcft HBV g@€& 1403-1983 ftt 4 
E, tt*i£#r*ftHBVmRNA. plJ2II &3fc2'J HepG2 M + , pTEO* 
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mm* hbv ^# dna w#*= ft^a*^*** hbv ^# 

3' **ftfclM**» *-fiL* + ±**3'-5'tt*^», 

^^J^Tt-t 97106495.4, ^i#0 1997 ^ 6 ^ 28 9 ) , 

gWillfcttflftfl^iMfcttJM***. *W-f*#»1M*tt****, 3' 

7f£. ^fl^MM**?^^*®^**^**** B4(3'P)^ 
B15(3T)^tt*#£ = ^$#&$«# HBV &B*fctt«»* | ]#Jfl*»Xi' 

J§£3M4. ffifi-fctt RP4#-fc£&J5'J3j3.5kb, 2.4kb, 2.1kb, 

0.8kb^mRNA#^*|i]^3' **. 3.5kb RNA ^ 3' 

DNA tff&fc. HBV l!l*J 2 flfcf?'J«#4f 3.5kb 
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ft fr&B RNA + .DR E£ 3.5kb 6*1 tH@ RNA ft 3' i», ft S *® 3.5kb 
ft M B RNA ft + M . 13 A DR ft ft ft «: AsDR 5' TCT 
CCT CCC CCA ACT CCT CCC3'3&£#^£#f, 

B15 ( A B12, Bii ) A#1MMf4*-fc^ WfM-f RNA _tftlB#?'Ji«# 

(DNA^RNA *H^*>A# S K*WftlMP^aW**«: AsPS 

5'GGA GGC AGG AGG AGG AA 3'^&i!MW£& , £ HlIIWW 

*B4(&B1, B2, B3, BSfrXWrtkH-AWftn*™**-***** 
M^J*(DNA)2:RNA 3&|e]Bt>ADR E$ftft*t#?'J&$#&: 

AsDR ( 3'P ) 5' TCT CCT CCC CCA ACT CCT CCCp 3' , t H = 
$#$B15 (3'P) (3&B12 (3'P) ,BH(3'P)) -fe^^^-f RNA Jiftfc 
^^Jff^ (DNA) 2 : RNA^^EiM. 13 ttAe At S E#ttft<tJf#l 
AsPS (3'P) 5' GGAGGC AGG AGG AGG AAp 3' , 'S^Eii^ 
B4 ( 3'P ) ( « B1(3'P),B2(3'P),B3(3'P),B5(3'P) ) -&*T KtfUB 
■f RNA _tft$E#?'J (DNA) 2 : DNA *^ = #^. DNA _tft£-& 

PNA) 2 :RNA ^EfM^WifWW^. =fc5j#«A*# RNA 

Bib. x*-f hbv, to5.WWAX&*tk&*+Qti±*%n-&** 
ft&/y?'J««-&&jm^i»ftJ HBV £Bft&^» XT#&t&0 

RNA WI?Ji^H=«l. DNA I^IWttWJ 
ZiSff*******. BWS«»*J***#«A*1H*<f4«fB4(*Bl, 
B2, B3, B5), *SU5 AsPS~&&R?&®®WZ.tt%*&%ftZ*£ft&to 
M®, B150&B11, B12) AsDR-&&ffiTffl>M®MLM%&%fi 
LSUff&ftM. = «**A*tt#«A*<Mt«f 4* B4(3'P) (* B1(3'P), 
B2(3'P), B3(3'P), B5(3'P)), ^ 61-5 AsPS(3'P)-&&$ f-ffi*l#$ LSfll 
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RfeftZj&Bt&totito. B15(3'P)(#B11(3'P), B12(3'P))TT12U AsDR(3'P) 

#jft = *tffc dna tt&fctt^-tk. A-f tt^ffft#M^X>« 

s 1 hbv t s 21 bp Kmn&mf®E%fc%&%&$&)f 

n. 
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9 2HBVDR %m 25bp*<l*«&*ihttS«**A3H*« 1 **W. 

93HBV tS 21bp^«|^y'J^TFOBl-B6^J* = «ifeDNA^ 

*Ut**^*r. A,B,CAE,F,G & TFOB1-B6 frtfm%&#&Q*C)5 
DNA£^tt#*. S?i^SATMJ*fM. = DNA ttfc 

ft. & ftfc&ttl S ^ ^ > TFO DNA D 3j ^jp TFO DNA 

*UK; 1-7 +M^TFO^^MJ^ l,2,3,4,5,6,7fimol/L. 

94 HBV fS 21 bp&&/f?'J#TFO Bl-6 ^J* = «* DNA H 

E ft& DNA ^ DNA £ tb ff(b-f)^ TFO a ft £ % * & . 

9 5 HBV DR M$ 25 bp &$t#?'J ^ TFO Bll-15 DNA ft 

A,B,C,D,E TFO B11-B15 DNA 9 3. 

9 6 HBV DR £$#1 25 bp&$t#?'J-% TFO Bll-15 ^J* = #^DNA ftf 
Sfcifc DNA ^ DNA il tk ff(b-f)-^ ITO^aTOlll 

9 7 =«^^*^#ft^HBsAg*at#*J^lN-N*^. 

E«*^Jft**^**^)!RJtt<l^#**&* 10 nmol/L. 
fc(X), ApB4(3'P)(^), ilPB15(3'P)P), tflM A). 

9 8 = # HBeAg &&#*J ft N" R ft a. 

= #*^A*tt#**XjJS* 10 Mmol/L. *frmt 
£(X)>B4(3'P)(#), jjPB15(3'P)(H), #HSMS$#$(A). 

9 9 TFO B15(3T);W&lfcHBVM&ft HepG 2 M + HBsAg;&3fcft# 

mm. 

E*g»j£«« B15 10 Mmol/L. 
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& 10TFOB15(3T)tf$#lfcHBVM&#) HepG 2 *8lJ&+ HBeAg*3fctt# 

E!^W^*^«B15 lOpmol/L. 
@ 11 HepG 2 IS1J&4 1 HBVDNA. 

1: 2: j)PTFOB4(3'P); 3: *> TFO B15(3'P); 4: frM 

l-l E«^^««K-a^|iiit 

£ LlJff^l adr jE^ift 3127-3143 17bp #J#?'J, 

H ).'^^JEM^^««>V^(TF0B1 -B6 NC), 
& + TFO Bl-B4&lft S*gltf&JM £tt#£ftS&#J#/fl/fe$ , *'£. Ife 
M^i^U^ ^^Wf^M^ G.C W)*^^ 
E$*fls ^«^^^H«DNAHr^t^^t^'l4;TFOB6-^TFOBl 

-B4 5'$#M1 >h#[#«#ig, #^"1^^^. ^i^ifr s^®#&« 

E^DNA, WTFOB6 3'4ft8^#it^T, * l^lft S M 
E DNA. fcb^t TFO Bl - B4 & TFO B6 ^ t S ^ 0 # %3fr& E « 
DNA , »T & T 0 TFO Bl - B4 tfj 3'$ f& § ^ t S ggl MlH = « 

Ik. DNA, ^M^^^^ p I^^ , f^^^^DNA+, *PjMo-^* 

&Z J $.B<kfil%&®M DR 1734-1754 
21bp ft ^/:i«^#?'J, * 5'$ llbp ft 3'$ 8bp & 
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DNAftSatfM, ^T^^5#^LIf^# Dr^SM-a (M-mm, 

IV) ^-f^'jE^^^««^&TFOBll-B15, &+TFOB12-B15 
&DR + TT ft#£#*&jW*fl AA, GG, CC •£ TT, 

^DNA H^ti^^^'li; atiifckft TFO B12 -B15 A Bll -5 DR Mtf 
M J* H DNA $ , *T & T M TFO B12 - B15 3' $ $ 8 >NfcH ft $ 

DNA + , fr*#W**HttJfctt«fc*#AH!h ^fHHftflfeHJI^te^N-^* 
DNA DNA. 

1-2 = #*^j**tt**W*ilMHIf 

#_ti£ TFOB1-B5 R TFO B11-B15 3'-£#gHWfc. 

1-3 = *«*A*«#»tt^AA«lft 

PE '£3 £/*#J DNA <fr#$.(ABI391-EP)Ji, ffi iE#$&J&H 
1-3-1 3'-OH«#lM^$, 

Jf) 0.2 m mole @ *@ & ( Glen Research /* & ) , £ ABI 391EP DNA 

1-3-2 3'M*tt4MfrJU**fttt*A 

0.2 umole 3'#3fc@;fH± ( 3'-phosphate CPG Glen Research Aflj* 

$ 3ffc (2-[2-(4,4'-Dimethoxytrityloxy) ethylsulfomyl]ethyl-succinoyl long chain 
alkylamino-CPG), # E ft ^/ftJE^/ft . 
1-3-3 *£&)ff^#ttJK 

# ft I 5' CA TTC CTC CTC CTG CCT CC AC 3' 21nt 
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#&n3' GT AAG GAG GAG GAC GGA GG TG 5' 21nt 

Bl 5' AAG GAG GAG GAT GGA GG 3' 17nt 

B2 5' AAG GAG GAG GAC GGA GG 3' 17nt 

B3 5' AAG GAG GAG GAA GGA GG 3' 1 7nt 

B4 5' AAG GAG GAG GAG GGA GG 3' 17nt 

B5 5' AAG GAG GAG GA 3' lint 

B6 5' AAG GAG GAG GAT TTT TTT T 3' 19nt 

B1(3'P) 5 ' AAG GAG GAG GAT GGA GGp 3 ' 1 7nt 

B2(3'P) 5 ' AAG GAG GAG GAC GGA GGp 3 ' 1 7nt 

B3(3'P) 5' AAG GAG GAG GAA GGA GGp 3' 17nt 

B4(3'P) 5' AAG GAG GAG GAG GGA GGp 3' 17nt 

B5(3'P) 5' AAG GAG GAG GAp 3' lint 

MM 5' GGG ATG CAG TGG TGG AAT TCC ACA 3' 24nt 

ft & 1115' AA TCT CCT CCC CCA ACT CCT CCC AG 3' 25nt 

#&IV3' TT AGA GGA GGG GGT TGA GGA GGG TC 5' 25nt 

Bll 5' AGA GGA GGG GG 3' 1 lnt 

B12 5 ' AGA GGA GGG GGA AGA GGA GGG 3 ' 2 lnt 

B13 5' AGA GGA GGG GGG GGA GGA GGG 3' 2 lnt 

B14 5' AGA GGA GGG GGC CGA GGA GGG 3' 21nt 

B15 5' AGA GGA GGG GGT TGA GGA GGG 3' 21nt 

B11(3'P) 5' AGA GGA GGG GGp 3' lint 

B12(3'P) 5' AGA GGA GGG GGA AGA GGA GGGp 3' 21nt 

B13(3'P) 5' AGA GGA GGG GGG GGA GGA GGGp 3' 21nt 

B14(3'P) 5' AGA GGA GGG GGC CGA GGA GGGp 3' 21nt 

B15(3'P) 5' AGA GGA GGG GGT TGA GGA GGGp 3' 21nt 
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2-1 # & 

2-1-1 «^^)ta^#i£A 32 P#i&^^>l-^^^ 
& 50 pmol mtm^KMm), ilP 50 nCi [y- 32 P]ATP, 2 u T4 
Mil, 1 Ml 10 x T4 Forward Buffer, jwR&fc^. 10 m1,37°C^:^ 1 , 
4nlf-« LI r 1 > J^^6uli/PA50 pmol n (&IV), lOO'CfiUS 5 

fr®, filA. $/?7U5%#$&im;lfttMt'fe&> 
ifP soo v\m?K tt&ft-Ui&iiC 

2-1-2 =«&DNA 

10 nl&Jkft&t^O.l umol/L 32 P#i&Wt DNA 10 mmol/L 
Tris.HCl pH 7.5, 0.5 mmol/L Spermidine, 10 mmol/L MgCl 2 , fr&lfaA 0, 1 . 2. 
3, 4. 5, 6, 7umol/L*!*lftTFO, &3TC 4 A S H> *$10&#, 
£l5%«MH&tt&&fci^ 4°C, fc£100ft#> **4/>Bt. 

2-1-3 = #*DNA##tt£^#ft(Ka), j»*#ft(Kd)AS 

»^^^DNA^^tt,#Ra^^: TFO + ^MDNA= 
DNA, ft|fcE#IWj**tt*M*l|DNAtt***lfe^«Aa^b, ^* 
£ = #*DNAtt*&3ff. ^-#^EilW^»#«MDNA^ 

&&MWa-f)&(b-f). *P£, Ka= (a . f )( b - f) ' Sa»m,a-f«a, 
yra = £— , (-^-)=Ka*a, a f^ffl, 
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Kao Kd=— , A G=-RTlnKa, R T ' 

2-2 **£«bMfr 

2-2-1 TFO J§ Lflf^tt S ISStli^If^I^^?^^ 
2-2-1-1 TFO £ #i& ft Z, M # $ S 0 >S- Jft = DNA &*Jft 

&BK B2, B3> B4. B5. B6 % ^ &«E$J[ DNA, *P 

2-2-1-2 TFO^LM#tS^@^^S4MDNA^-?-#t^^ AMft 

*4txJ*» I J&»&JMMrJllU*fc#, it* * = «* DNA #ftBL&+* 
^^DNA^£MDNA^^[b-f]^[f], K(-^-)*U #H. 

*T#- 3j Ka( *pffl 4 Jft^ ) . it it Ka Kd A AG, Kd=^, 

A G— RTlnKa. 1 #r^: 



* l.TFO^ HBV 


ttsl 










Bl 


B2 


B3 


B4 


B5 


B6 


KafrlOta 1 ) 


6.97 


4.57 


6.75 


7.71 


0.91 


1.68 


Kd(xlO*M) 


1.44 


2.19 


1.48 


1.30 


11.0 


5.95 


AG(-kcal/mol) 


8.42 


8.16 


8.4 


8.48 


5.71 


7.53 
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jUjfMJe.. «Zia«f**#tttS*HJiL3127£3143 #ft 17bp* 
SttM^tt » TFO Bl -B4 ft 5'$ 11 *fc#*L& 3** 5 
m m$ ^MM^***I ft 11 bp A 3»# 5bp+@^^l, 

*$#$B6 5»* 11 ^*«"5T^lB^DNA^J* = a^DNA, 

* , TFO B6 ZJf ^« S ^@ M" a^/ft S*^ DNA Ka fcgfl ft 

^-f£##fcBl-B4, «B5#&, B1-B4 ft yJlA^ii 

ft $ *T 1^ lE^M DNA J* E *# DNA. 

TFO Bl -B4 ft 5'$ 11 HtlA 3'ift 5 'h&^&^&lflft/^Jft^fc 

K££ + *12#^*»J&T. C, A3&G, Mtfn^J-^z,^ 

#*B IT S J* E *# DNA 1*1 ft > "*T U 7 $$E&$| DNA 

^^^^t#A^^lfe*^N-*^3«M#^4 1 ft^afifi^^ffi , 3P 
&3±E$;fcfcDNA$$&ME#-i£&, TFO B4 

^Ziff^^SH^ft^^AEil^DNAlttt^. itP^lGK^DNA 
ft^Jfcf ■m+MtfCtfaMSAfth ^ft TFO±^Iffi Gflt^^E 

tf, GGC E*4fcft&#*£. 

TFOB5 11 ^tt**. TFOB1 -B4 3q 17^$«, ««B5 I 
M^MWMEMDNA, «H^'l4tkTFOBl-B4^. 0r&, >M 
f-^-^$£#^ DNA TFOM£> tfl]#r^$ftE$JfeDNA&&&, 
|^tf*tt*£A*&E*;feDNAl*&tttt±*B*. 

2-2-2 TFO^L^tDR E^MM^M^/^m^^if^ft^^l 
2-2-2-1 TFO ^ #i£ ft Zi Jfr #5 # DR M JW J* E DNA l» 
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mmmfrtt, ^m^if^Mm^Bn. bu. bi3, bh, bis^^t 

i§LJM#^0DR>m^$E«[DNA, frffl5 0r*. 

2-2-2-2 Ii«Hifjlll0l^« DNA $8$ 

W-i^. &#^3jKa, *P@6#r#. 3ti±Ka^i+#Kd,S.AG, Kd=^, 
A G=-RTlnKa. ^P^: 2 Jft^: 

* 2.TFO-% HBVDR*S^a^^S!i^DNA^^^##^ 

Bll B12 B13 B14 B15 

KaCxlO 6 !^" 1 ) 1.23 1.68 1.25 0.93 2.21 

Kd(xlO" 7 M) 8.11 5.94 8.02 10.7 4.52 

AG(-kcal/mol) 8.78 8.97 8.79 8.6 9.14 

Zi3Uff*fc#DR£*feft 1734 lif. 1754 ^21 bp&0tf&tt 5'i»ll bp 
#3'$8 bp£^***/:l***»ft*?J. +W* 1745, 1746 tiAPS^AI 
TFOB11 #J ll^***fUtft^*DNA«J 5*i»*-fti****/ 
^fW^Jf^J^, TFO B12-B15ft5'$ll^$#$#3'$8^$#$ 
V*%Jk%^&%&M\^ DNA ttlG&J****/^*'**;**!^ 

M + N«XM^#^ AA. GG. CC^TT. M£fl1##J^ LffHi 
#£® it H DNA $ #J H#J , *T # 7 $3fi#M DNA ft 
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&&<l£#*l*l. TFOB13^ftDNA^^E**DNAW^tt^»Bll -5 
fcDNAg^M3*#DNAft*£1MBat, iM, TF0B13 K# 5'$ft 11 
^|#^EttDNA ft«, ffi TFO B15 # B12 ^HDNAMHfl 
DNAftm&'ftf^M-f Bll igftDNA^J&HiiMDNAfta&'lt, 
TFOB15 # B12 ft 5'# 11 3'* 8 >Hft#*##-5 3** DNA ft 

flojL, matt th#A AA^mm^m^/w^^n^ 

#E«Ufc DNA ftg'ftXyK TFO B14 Jgfe DNA %&&&EMM DNA ft It 
fcttfc Bll ft DNA = DNA ft&£&£, CC ft#« 

<$TM#J = ^DNAfttO£&. TFOBllK#ll+##*. TFOB15#21 
■ef]#tt-%*l/y^AH«*DNA, te&TF0B15 JgftDNA^ 
jftS#fcDNAftfc£tt£flJltkTFO Bll i^. 0r#, M^N^ft^ 
DNA#?'J, TFOM*, £tflJW$ftE*MDNAMm&. &TF0B15 ^ DR 
£ftft DNA#J*=.*# DNA ft fk&tt^ TFO B4 H f S E. ft ft DNA$$ E 
DNA ft fck . TFO B15 DR E. ft ft DNA = DNA ft & 

^ttHsTFOB4^trS B.ftftDNA^J* = ii*DNAft||^ttiSj, B15 fcb B4 
Jtfe, -M^TFOM-fc, fcm#JftftS**DNA**&. 

= **#jft*tt#*B4(3'F)*D B15(3'P)^LM^#*S 

£i&ft$1*l 
3-1 

3-1-1 ft ft DNA( pi 2\5)A = A *8 & * HepG 2 *ffl flfe 

HepG 2 *tBJ&##-f 1*DMEM (^10%J&^jMI) 37°C, 5% 

C0 2 ^#, ttfc*-*. *H , »*'5 L 96*«L. ##34*. #**2*BHM? 

Hft##*. K«I#*A: 0.8^ig ft ft pi. 2n ( * + B##*J:aMMb0r£ 
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A*H**ft&***** TFO B4(3'P)i£ TFO B15(3'P), 

40 * 8(K 12(K 16(K 200 P moK %%£fc&& 20 V 1 
ft, A***«*l**A^ldA0 ,2,4.6,8 ,10nmol/L), ijP DMEM 
ElO^l, MB: 0.3 jil lipofectin, 9.7 jj! DMEM, SfiAfcft30 

AJi*#*«** <#>HMMl 6 3 *#ftft±.j»/fl : ft«l& 

HBsAg, 3 = ft -t*fl "f 1 HBeAg), 37*C , 5 %C0 2 ft* 5*1*, 

jjpA 100 ^10%J&^JMftDMEM$#*, 120 /Mtf, & 100 jil 

aitt*#-t*Jfl "f HBsAg # HBeAg ft 

3-1-2 2afl&&#Ji?fr + HBsAg $ HBeAg ft$!l£ 

&&&& HBs J& HBe J1& to A 100 *il #i& HBsAg # HBeAg 

. 37Tc»ir i iMaw^fr. 

Jfl IM^iltfl 20 ##, fcf , 5 «H&#*l*»Jfc4fc * ioo ni , 

37t:fctf 15^#, jfP^jhA50nl . tit. &«M*tt±JB 
492 t^ft^A^. 
3-1 -3 3. & JM* HBsAg A HBe Ag # « * ft i+ # * & 



3-2 %%%&Wm 

3-2-1 E#iU^jft*##ft^HBV|ti&DNA*#lftHepG2lBjfeIld-^HBV 

*BMfcifclW*fttfH*fi 

^ 12^*#HepG2ftJt.#^^»J#*V*HBV*0iftftpl^niO 
Hg #10pmol/LftTFOB4(3T)j£TFOB15(3'P), #*#fi4fc3&, ##H 
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12 /Mtf* 200 Ml £ + lOOMl^^-f-^J^HBeAg, 3 100 m1 

&&HepG 2 *!f!J&£, i^ilPEiiW^M^tN-, HBeAg & HBsAg 

tttN-WWJtiP. *^ft^#^i^. ^10 nmol/L TFO B4(3'P) 
$TFO B15(3T)^ HBV Jt&DNA HBeAg# HBsAg ft* i*tk* 

^TFON-*WltWHfc. ^^APATFOB15(3T)Bt, # HBeAg A HBsAg •* 
&ft#$#/8;fc&S.£> HBeAg # HBsAg ft*3fcfl:±7HR.ft. ffifch 

HBeAg A HBsAg ft*afct-&#£HMfc. ^tt**"? DNA 
& & # ft » T HBV DNA ft , 0 jfc, HBeAg A HBsAg 

ttMl*J?r"FII. HBeAg^.HBsAg^iiitTl^ft'ti^^^^M 1 ^ 

HBeAg & HBsAg ft##|#Jfl . 

3- 2-2 TFOB15(3'P)& $#ffc pl.2II ft HepG2 > Xd" HBV 

£l2 3L«#HepG2lrt, #>h^*J^*^*HBV*Hjftlipl.2n, 
«J&, <E«B*#** + *»A**il[* 10Mmol/LftTFOB15(3'P), 
£ 3 ##R§ 10 /Mtl 200 nl & + 100 Ml i#MJfl HBeAg, 

£ 100 Ml «MMUB-flfl£ HBsAg, =^t«.*-¥-^A, U**Jffl9, BB10M 

HBV*0^^HepG 2 ^IJfe^, ^^*» = «^J**tt#*tf . HBeAg 
HBsAg MKMilS. £<Mfe*# 

^. + ^10Mmol/LTFOB15(3'P)N'> HBsAg ft* i^tk^ip TFO tfMJlRHft, 
<S * # HBeAg ft % . 

4- 1 
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4-1-1 JRIkDNA A = 

HepG 2 £SJ«#f- 1*DMEM ( ^ 1 0 % J3& 4- jk y» ) #*Mfc + , -F37T!, 

5%co 2 «. *Kt»A-f 12 #*Mift. fcfctts*** 

r«**a: irit pi..2n io Mg, smmmm^mm 

lOpmol/L, ifP^ilJttfj DMEM £ 110 nl, & 
$B: 6 nl lipofectin, 114 pJ :f ^iLyf $ DMEM, >H£/, IMI30^#, $ 
****** DMEM ftftl&ff*, *iXJ:*#ifejft'fr*( 1*. 3 *, ), 

37X3, 5%C02 &#5/M*h iPX2ml^lO%l&4 l iLJtWDMEM##*, 
&%&3VC, 5%C02^#5^. 
4-1-2 HflflfeDNAttte*. 

WW. 3000g^2^#,^lBflfe-f 1.5ml Eppendorf <f + , 
ilPAlml TRIzol«J, iSM5^i >A 0.2 ml fMfr, W 

15 #, $8*12-3^, ^E4t:^ 1200g*iCf 15^#, #2MB&#£;8 
-HM .5 ml Eppendorf * + , Jfl-f & RNA £ + Jg£T£*rtMB+> 

A0.3 ml **ZJ*. t«fi5^#, fc£ttl0,000g**5£#, 

£_hy#, *>A1 ml 0.1 mol/L ftttfttt, 10%Z,**i&, $7&&X30^#, 
# 5 4TC, g( 10,000g 5^,ftffllml0.1 moVL 

JWMttt, 10SZJMML*--*. **-f 75%Z,#+, IMS20^, # 
5&#$#-*, f 4'C, 10,000g&^5&#, S-fS^Tf*^. ilPAlOO 
Hl8mmol/LNaOH^i. 

4-1-3 mv&®m\$iM& 

Jf&pl.2n$BarnHlSB!K #feftlti^3.2kb -fc£#f£g&'l£ HBV 

DNA, Mfcti\ i 7s&&m\®%M&HBV DNA&4H", (#J\L: ^ASr^lft 
J. Sambrook &, E. F. Fritsch A T. Maniatis &4J£##. 
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ft^tBJBttfc. 19863s 502-504). 

4-1-4 m £ & &(Dot Blot)&$] HBV DNA 

m&t&m±> 19934, 209-210). 

4-2 HA: E-iW^«^t^HepG 2 ^Jit HBV^gl^^t^^^ 
£ 12 «»HepG 2 », fc^ML^fllfclfeff *HBV*g]M 1.20 
lOpjnol/L ^Et«^M#^TFOB4(3'P)^TFOB15(3T), #*#ftt 

^Ttt#lti. ffi H*iU^J*****TFOB4(3T)* TFOB15(3'P)#jM HepG 2 
£flflfe+, £ HBV DNA ®%&&%PT*foSl&fit%&%& : &®&1P* j 3 
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* m i * 

5 HBV adr Egittt S *@Jg #f-E:#^# = 
$«B1-B5, 3 HBV ft DR &tt&frttEtt*U>AaM*** B11,B12 

A B15/6fil#f/IWPT: 

Bl 5' AAG GAG GAG GAT GGA GG 3' 17nt 

B2 5' AAG GAG GAG GAC GGA GG 3' 17nt 

B3 5 ' AAG GAG GAG GAA GGA GG 3 ' 1 7nt 

B4 5 ' AAG GAG GAG GAG GGA GG 3 ' 1 7nt 

B5 5' AAG GAG GAG GA 3' lint 

Bl 1 5' AGA GGA GGG GG 3' 1 lnt 

B12 5' AGA GGA GGG GGA AGA GGA GGG 3' 21nt 

B15 5' AGA GGA GGG GGT TGA GGA GGG 3' 21nt. 

B1(3'P) 5' AAG GAG GAG GAT GGA GGp 3' 1 7nt 

B2(3'P) 5' AAG GAG GAG GAC GGA GGp 3' 17nt 

B3(3'P) 5' AAG GAG GAG GAA GGA GGp 3' 17nt 

B4(3'P) 5' AAG GAG GAG GAG GGA GGp 3' 17nt 

B5(3'P) 5' AAG GAG GAG GAp 3' lint 

Bl 1(3'P) 5' AGA GGA GGG GGp 3' 1 lnt 

B12(3'P) 5' AGA GGA GGG GGA AGA GGA GGGp 3' 21nt 

B15(3'P) 5' AGA GGA GGG GGT TGA GGA GGGp 3' 21nt. 

3.-#**&*l** 1,2 J»*W = •It********^^^**^ 
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4jft#**l** 3 Jffifctt = ** DNA g#. *#l4fM-M^ 

5. Ht****l**l +^*WS«**A**#*B15 (#B12, BID 

B15(l£ B12, Bll)«##ft£#i^ DR ^W«l?jSlt** 
AsDR 5' TCT CCT CCC CCA ACT CCT CGC3 , jfc£4M*$f£#-&ff 5 fl-f 
RNA ±^f&#?'J$$#J(DNA) 2 : RNA = 

6. -Jtt^*^J** 1 +J?T*tt^«**A*** : *B4(*Bl, B2, B3, 
B5) ^ttf^^AM^W 
#*$«B4(i£ Bl, B2, B3, B5)«1iWl£4fc« S E*ttftfc#*J- 

AsPS 5'GGA GGC AGG AGG AGG AA 3'3£&#-«l£#f 

fiTifc#f B15(3T)^(B12(3'P),Bll(3 , P))^^^EiI^^^,^#^ ; &^'fe^:* 
J^f*E**#/ft**#*tt 3'^^tft#^^^T^% B15(3'P)(i& 
B12(3'P),B11(3'P))*P DR WttA^M 5 ^**** AsDR(3'P) 5' TCT CCT 
CCC CCA ACT CCT CCCp3'-&#$f- RNA Jittfe#*JJMtt(DNA)2:RNA 

B4(3'P)(3& Bl(3'P),B2(3'P),B3(3'P),B5(3'P))^^^EiI^^^, &*NE 

B4(3'P)(i£ Bl(3'P),B2(3'P),B3(3'P),B5(3'P))^t S £*£#J 

AsPS(3'P) 5' GGA GGC AGG AGG AGG AAp V-MftM "f RNA _t#M^'J 
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Bl 5' AAG GAG GAG GAT GGA GG 3 s 17nt 
B2 5' AAG GAG GAG GAC GGA GG 3' 17nt 
B3 5' AAG GAG GAG GAA GGA GG 3' 17nt 
B4 5' AAG GAG GAG GAG GGA GG 3' 17nt 
B5 5' AAG GAG GAG GA 3' lint 
Bl 1 5' AGA GGA GGG GG 3' 1 lnt 
B12 5' AG A GGA GGG GGA AG A GGA GGG 3' 21nt 
B15 5' AGA GGA GGG GGT TGA GGA GGG 3' 21nt 

B1(3'P) 5' AAG GAG GAG GAT GGA GGp 3' 17nt 
B2(3'P) 5' AAG GAG GAG G AC GGA GGp 3' 17nt 
B3(3'P) 5' AAG GAG GAG GAA GGA GGp 3' 17nt 
B4(3'P) 5' AAG GAG GAG GAG GGA GGp 3' 17nt 
B5(3'P) 5' AAG GAG GAG GAp 3' 1 lnt 
B11(3'P) 5' AGA GGA GGG GGp 3' lint 
B12(3'P) 5' AGA GGA GGG GGA AGA GGA GGGp 3' 21nt 
B15(3'P) 5' AGA GGA GGG GGT TGA GGA GGGp 3' 21nt 

li. i t«^ttll$«IM#4«^, 

Bl 5' AAG GAG GAG GAT GGA GG 3' 17nt 
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B2 5' AAG GAG GAG GAC GGA GG 3' 17nt 
B3 5' AAG GAG GAG GAA GGA GG 3' 17nt 
B4 5' AAG GAG GAG GAG GGA GG 3' 17nt 
B5 5' AAG GAG GAG GA 3' 1 lnt 

ft B^e At S ft«Uf *Jftft**#» AsPS 5' GGA GGC AGG AGG 

AGG AA 3'**<M*ft£4fc, ^&®T$imn^M$&%ftZ;QB#L#i 

-f i* s ****** #*mtf a * « * - : 

Bl 1 5' AGA GGA GGG GG 3' 1 lnt 
B12 5' AGA GGA GGG GGA AGA GGA GGG 3' 21nt 
B15 5' AGA GGA GGG GGT TGA GGA GGG 3' 21nt 
R tfjjPA DR Btt*ftH#^ft*JU* AsDR 5' TCT CCT CCC CCA 
ACT CCT CCC 3' #£iMfaJ4*, «JBf««l#« Z.S 

B1(3'P) 5* AAG GAG GAG GAT GGA GGp 3' 17nt 
B2(3'P) 5' AAG GAG GAG GAC GGA GGp 3' 17nt 
B3(3'P) 5' AAG GAG GAG GAA GGA GGp 3' 17nt 
B4(3'P) 5' AAG GAG GAG GAG GGA GGp 3' 17nt 
B5(3'P) 5' AAG GAG GAG GAp 3' lint 

Htt>A# S AsPS(3'P) 5 'GGA GGC 

AGG AGG AGG AAp 3', ^&R^tlUm\Z>ftM%&ftfi 
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14. tSWJIi 2 
HZ-: 

Bl 1(3'P) 5' AGA GGA GGG GGp 3' 1 lnt 
B12(3'P) 5' AGA GGA GGG GGA AGA GGA GGGp 3' 21nt 
Bl 5(3'P) 5' AGA GGA GGG GGT TGA GGA GGGp 3' 21nt 
mfr\ DR Kfcfcftte^M***** AsDR(3'P) 5' TCT CCT 
CCC CCA ACT CCT CCCp 3', T*rj6Ufl-FK$#ffl Lff^tA MiHW 
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HBV .tf S&B#y'I 

3127 3143 
5' CA TTC CTC CTC CTG CCT CC AC 3' (tffltl) 21nt 
3' GT AAG GAG GAG GAC GGA GG TG 5' ( # Ufc 0 ) 21nt 

TFOJf?'] 

Bl 5' AAG GAG GAG GArGGA GG 3' 17nt 

B2 5' AAG GAG GAG GAC GGA GG 3' 1 7nt 

B3 5' AAG GAG GAG GA4 GGA GG 3' 17nt 

B4 5' AAG GAG GAG GAG GGA GG 3' 17nt 

B5 5' AAG GAG GAG GA 3 ! lint 

B6 5' AAG GAG GAG GA TTT TTT TT 3 ' 1 9nt 

*t R(NC) 5 ' GGG ATG CAG TGG TGG A AT TCC ACA 3 ' 24nt 

S 1 



HBV DR 

1734 1754 

5' AAT CTC CTC CCC CAA CTC CTC CCA G 3' ( # & I ) 25nt 

3' TTA GAG GAG GGG GTT GAG GAG GGT C 5 ? ( ti&W) 25nt 

tfo %n 

Bll 5' A GAG GAG GGG G 3' lint 

B12 5' A GAG GAG GGG GAA GAG GAG GG 3 ; 21nt 

B13 5' A GAG GAG GGG GGG GAG GAG GG 3 : 21nt 

B14 5 * A GAG GAG GGG GCC GAG GAG GG 3 : 2 1 nt 

B15 5' A GAG GAG GGG GTT GAG GAG GG 3' 21nt 
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